A 
Introduction
The parallel shear flows that characterize the equatorial circulation are potential sites for instabilities. Observations of the equatorial Pacific Ocean reveal annual bursts of synoptic-scale motions (zonal wavelengths of order 1000 km and periods of order 1 month) strong in boreal summer, fall, and winter, except during E1 Nifio events when they are absent [e.g., Philander et al., 1985] . These motions, presumably the result of instabilities within the wind-driven near-surface currents, play an important role in the heat, momentum, and energy balances of the tropical Pacific. At first, researchers attempted to link all annually modulated synoptic motions to a single dynamical process; more recent Qiao and Weisberg [1995] provided a review of tropical instability wave observations and a detailed kinematic study of equatorial tropical instability waves observed during the Tropical Instability Wave Experiment (TIWE). They found the waves are confined to narrow period and zonal wavelength ranges centered at 21 days and 1060 km, respectively, and westward phase speed of 59 cm s -1. Tropical instability waves at and just north of the equator are linked to a barotropic instability mechanism between the SEC and the upper core of the EUC [Qiao and Weisberg, 1998 ]; the initial onset of the instability is dominated by significant conversions from mean-flow kinetic energy to eddy-kinetic energy, a signature of barotropic instability. There is also evidence for conversion of mean-flow potential energy to eddy-kinetic energy during the wave season, indicating that baroclinic instability may be an important secondary process. These recent results are consistent with previous observations [Hansen and Paul, 1984] and numerical modeling efforts [$emtner and Holland, 1980; Cox, 1980] . However, synoptic variability is not confined to the near-equatorial region. According to Pdrigaud [1990] and Giese et al. [1994] , altimeter data reveal anticyclonic eddies propagating westward in the region 5 ø-7øN, 110ø-165øW Both studies are in good agreement, reporting periods of 28-40 days and phase speeds of 35-45 cm s -x, slightly longer in period and slower in speed than the equatorial observations of Qiao and Weisberg [1995] . Flament et al. [1996] reported that measurements taken during TIWE reveal an anticyclonic vortex centered at 4øN. Although the direct connection has yet to be established, this vortex is presumably related to the sea-level anomalies viewed by the altimeter. The presence of this vortex indicates synoptic-scale variability near 5øN may be distinct from that closer to the equator, but McPhaden [1996] argued that meridional advection creates the "red shift" seen in the offequatorial temperature spectrum.
While synoptic-scale waves generally have -• 1000 km wavelength and share a common annual and interannual modulation, little attention has been given to the meridional structure of these waves. The relationship between the strong velocity signal close to the equator and the strong pressure signal off the equator remains undetermined. The seasonally modulated synoptic signal in the upper-equatorial Pacific Ocean may be more complex than a single instability wave; perhaps more than one seat of instability exists, as suggested by Luther and and in the results from a numerical model of the region, the global version of the Navy layered ocean model [Wallcraft, 1991] . In particular, synoptic-scale oscillations appear at 6øN, and are strongest around the end of each non-E1 Nifio calendar year. Since location, timing, wavelength, and period of the instability in the numerical model and in the observations are in good agreement, this model is used in the current study to analyze this instability and hence help us understand its dynamics.
Model
The folowing equations are solved by the isopycnal two-and-a-half-layer ocean model used in this study [Wallcraft, 1991] . The subscript i indicates the layer. 
•7Pl = g(Px --p3)•7hx Figure 9 ). However, since the SEC has intensified and moved slightly further north, the gradients in layer thickness have increased, and perhaps this favors the baroclinic conversion (Figure 9) . 
